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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a manufacture method, which enables 
efficiently manufacturing of a low-resistance electronic component, such as a 
low-resistance chip resistor having a stable TCR and a jumper component. 

SOLUTION: The manufacturing method of a low-resistance electronic 
component 

comprises a process for forming a calcined resistor layer 4 on an insulating 
board 1 , a process for forming a nickel-copper alloy plated resistor layer 7 on 
the layer 4 and a process for respectively forming side surface electrodes 1 2 
on both side surfaces of the board 1 in such a way as to cover each one part of 
the surfaces of both ends of the layer 7. As the second-layer resistor layer 
of the two layers of the resistor layers is formed in the nickel-copper alloy 
plated resistor layer formed by a nickel-copper alloy plating method without 
forming a resistor layer constituting the second-layer resistor layer as the 
calcined resistor layer, a control of the resistance value of the component and 
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a low resistance is facilitated by adjusting the thickness of a plated film. 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** snows th e word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[The technical field to which invention belongs] this invention relates to the low resistance electronic parts which have low 

resistance and a low TCR property, and its manufacture technique. 

[0002] 

[Prior art] Although the thick-film glaze resistor material which makes ruthenium oxide a principal component as electric 
conduction grain which serves as a resistor in a chip resistor was used conventionally, since [ that the resistor material by this 
ruthenium oxide has the large resistance temperature coefficient (TCR) which shows the temperature change of resistance and ] a 
specific resistance was large, it was difficult to manufacture low resistance and the chip resistor which has especially the very low 
resistance of 1 ohm or less. 
[0003] 

[Object of the Invention] Then, it replaces with ruthenium oxide and the chip resistor using the low copper-nickel alloy as a 
resistor material and its manufacture technique of a resistance temperature coefficient are proposed (a publication-number 
270104 [ three to ] official report, publication-number 144501 [ ten to ] official report). The chip resistor by which the proposal 
was made [ aforementioned ] prints and calcinates the resistance paste which has set to the manufacture technique and mulled the 
nickel / copper-alloy powder whose gap is also an electrical resistance materials, and the glass frit by the organic vehicle at a 
ceramic substrate, and forms the resistor. 

[0004] However, the manufacture technique of the chip resistor by which the proposal was made [ aforementioned ] is not best 
policy [ a difficult manufacture of low resistance ] setup [ of the initial value of the resistance by adjustment of printing thickness ] 
not necessarily technique, in order to print and manufacture a resistance paste to a ceramic substrate. Moreover, since the glass 
component is included in nickel and the copper-alloy paste, it is difficult to obtain the low resistance chip resistor which has 
stable TCR. this invention proposes the manufacture technique that low resistance electronic parts, such as a low resistance chip 
resistor by which the above TCR was stabilized, and jumper parts, and these electronic parts can be manufactured efficiently, in 
view of the aforementioned trouble. 
[0005] 

[The means for solving a technical problem] This invention low resistance electronic parts are equipped with the low resistance 
layer which consists of the nickel and the copper-alloy plating resistor layer prepared on the baking resistor layer prepared on the 
insulating substrate, and this baking resistor layer. Moreover, it has the electric conduction layer prepared on the insulating 
substrate, and the nickel and the copper-alloy plating resistor layer which were prepared on this electric conduction layer as 
gestalt of other enforcement. Since nickel and a copper- alloy plating resistor layer do not contain a component except nickel and 
copper, TCR is stabilized by it. 
[0006] 

[Gestalt of implementation of invention] Hereafter, the gestalt of enforcement of the low resistance electronic parts of this 
invention and its manufacture technique is explained. First, the gestalt of the 1 st enforcement is explained, referring to drawing 1 
or drawing 1 1 . 

[0007] (Process 1 ) As shown in formation drawing 1 , two or more slits for a longitudinal direction split 2 are formed in the front 
face of the square shape insulating substrates (henceforth a substrate) 1, such as a product made from a ceramic, for the slit for a 
split at an insulating substrate at parallel. Two or more slits for a lengthwise split 3 are formed in parallel so that it may 
furthermore intersect perpendicularly with the aforementioned slit for a longitudinal direction split 2. 

[0008] (Process 2) As shown in formation drawing 2 of a re sistor lay er, except for the decussation section 5 top of the slit for a 
lengthwise split 3, and both slits, the baking resist or layer 4 is form ed in parallel with the aforementioned slit for a lengthwise 
sp lit 3 o f the substrate 1 in which the aforementioned slit for a longitudinal direction spjit 2 and the slit for a lengthwise spHt 3 
were formed. Thisl)a king resistor layer 4 is formed by printing of a rut henium oxide sy stem resistance paste, and xeransis and 
baking (800-900 degrees C). This baking resistor layer 4 forms the resis tor layeij of resista nce higher than the nickel and the 
copper-alloy plating resistor layer 7 ( drawing 4 ) formed of plating on this resistor layer 4 so that it may mention later. Moreover, 
burning temperature does not adhere to the aforementioned temperature requirement that what is necessary is just the temperature 
which can cal cinate a resistor. 

[0009] (Process 3)" As shown in formation drawing 3 of a glass layer, the glass layer 6 is formed by printing, xeransis, and baking, 
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respectively on the baking resistor layer 4 located on the aforementioned slit for a longitudinal direction split 2, To replace with 
the aforementioned glass layer 6 here, and what is necessary is just an electric insulator. This glass layer 6 serves as the mask at 
the time of performing the nickel and copper-alloy plating mentioned later, and plating is not carried out [ aforementioned ] at a 
part for the baking resistor layer located on the slit for a longitudinal direction split 2 by this. 

[0010] (Process 4) As shown in metal plating drawing 4 to a baking resistor layer, on the aforementioned baking resistor layer 4, 
metal plating is given, the metal plating resistor layer 7 is formed, and the resistor layer of a bilayer is formed in the 
aforementioned baking resistor layer 4. This metal plating is taken as nickel and copper-alloy plating. As shown in drawing 4 , 
metal plating is not given on the aforementioned glass layer 6 and the substrate 1 . By this metal plating, resistance becomes very 
small rather than the resistance of baking resistor layer original, and this metal plating realizes low resistance (0. 007-0. 5o hm). 
And it is enabled to control resistance to near the target resistance before the trimming mentioned later from the ability of a 
control of a plating thickness to be made easy by controlling plating time. Here, having adopted the nickel and copper-alloy 
plating as metal plating has a low resistance temperature coefficient (TCR), and it is from a specific resistance value being low as 
compared with other resistance metallic materials (nickel Lynn etc.) (sentimental 40^50 microohms). Therefore, a plating 
thickness is thin, and ends and the laser trimming mentioned later becomes easy. 

[001 1] (Process 5) As shown in trimming drawing 5 for a resistor layer, the fraction used as each final-product resistance layer (it 
is called a chip resistor layer) of the resistor layer of the bilayer to which the aforementioned metal plating was given is corrected 
to target resistance by laser trimming, respectively. In drawing 5 , eight after a laser trimming is illustrated in white. Connecting a 
resistance measuring instrument to the lengthwise ends used as the aforementioned chip resistor layer, and measuring resistance, 
this laser trimming cuts the resistor layer of the aforementioned bilayer partially with laser, and performs it. 
[00 1 2] (Process 6) As shown in protection drawing 6 of the resistor layer by which trimming was carried out, in order to protect 
each the two-layer resistor layer which trimming ended, lengthwise ends surface 7 a used as a surface electrode is removed, a resin 
is printed and dried and the insulation-protection layer 9 is formed in longitudinal direction. This insulation-protection layer 9 is 
formed so that the longitudinal direction of a substrate 1 may be followed and the slit for a lengthwise split 3 may also be covered. 

[00 1 3] (Process 7) As shown in the indicator charts 7 , such as a property to an insulation-protection layer, the mark 10 which 
displays a property etc. by silk printing etc. on the insulating protective coat in which each chip resistor layer is located is given. 
[0014] (Process 8) A split of the substrate which met the slit for a longitudinal direction split (primary split) 
As shown in drawing 8 , the aforementioned substrate 1 is divided along with the aforementioned slit for a longitudinal direction 
split 2, and cylindrical resistance substrate 1 a is obtained. On this slit for a longitudinal direction split 2, since metal plating is not 
given by masking of the aforementioned glass layer 6, it is prevented that metal plating is removed by split. 
[001 5] (Process 9) As shown in the cross-sectional view of formation drawing 9 of a side face electrode, the side face electrode 
1 2 is formed in the both-sides side of cylindrical resistance substrate 1 a made by the split which met the longitudinal direction 
split slit 2 at the aforementioned process 8. This side face electrode 1 2 forms nickel chromium by the spatter. It is covered by the 
nickel chromium layer simultaneously [ the front face of the glass layer 6 which is on the slit for a longitudinal direction split 2 by 
this spatter ] with formation of the aforementioned side face electrode 12. If cylindrical resistance substrate la produced through 
each aforementioned process is seen, on the insulating substrate 1 , it has and consists of the baking resistor layer 4, nickel and a 
copper-alloy plating resistor layer 7, a glass layer 6, and an insulation-protection layer 9. And the side face electrode 12 is formed 
so that the edge of the front face of the nickel and the copper-alloy plating resistor layer 7 except the bottom of the 
insulation-protection layer 9, the front face of the glass layer 6 and the side face, the side face of the baking resistor layer 4, the 
side face of an insulating substrate 1 , and a inferior surface of tongue may be surrounded. 

[00 1 6] (Process 1 0) A split of the cylindrical resistance substrate which met the slit for a lengthwise split (secondary split) 

As shown in drawing 10 , two or more letter [ of a chip ] low resistance-element lbin carrying out the aforementioned cylindrical 

resistance substrate 1 a split 1 3 along with the slit for a lengthwise split 3 is obtained. 

[00 1 7] (Process 1 1 ) As shown in plating drawing 1 1 to a side face electrode, sol der pla ting and nickel plating are performed to 
the front face of the side face electrode 12 of each aforementioned letter [ of a chip! lowlresistance-element lb one by one with 
barrel plating, and the solder deposit 13 and the******** deposit 14 are formed in it. As mentioned above, low resistance 
electronic-parts lc which is shown in drawing 1 1 through the aforementioned process is completed. The perspective diagram is 
shown for the cross section of letter [ of a chip ] low resistance electronic-parts lc completed in (A) of drawing 1 1 in (B) of 
drawing 1 1 , respectively. 

[001 8] As shown in drawing 1 1 , letter [ of a chip ] low resistance electronic-parts lc has and consists of a mark 10 printed on the 
baking resistor layer 4 formed on the insulating substrate 1 and this insulating substrate 1 , the nickel and the copper-alloy plating 
resistor layer 7 which were formed on this baking resistor layer 4, the glass layer 6, the insulation-protection layer 9, the side face 
electrode 12, and the insulation-protection layer 9, a solder deposit 13, and a nickel-plating layer 14. In this low resistance 
electronic-parts lc, the resistance of the baking re sistor layer 4 is lowered by the nickel and the copper-alloy plating resistor layer 
7 formed in the front face of the baking resistor layer 4, and it is corrected to the low resistance of within the limits 
(0.007-1 .Oohm) by the aforementioned laser trimming. 

[0019] Although the gestalt of implementation of the above 1st was the low resistance electronic parts equipped with the baking 
resistor layer 4, and its manufacture technique next, it explains the parvus low resistance electronic parts and its manufacture 
technique of resistance rather than the low resistance electronic parts by the gestalt of implementation of the above 1st which are 
the gestalt of the 2nd enforcement. 



2 of 4 



6/26/02 12:05 PM 



http7/www4.lpdLjpo.go.Jp/cgi-bln/tran_web_cgl_ejJe 



[0020] (Process 1) As shown in readiness drawing 1 2 of an insulating substrate, the insulating subs trates 20 , such as a ceramic 
substrate which can be cut with laser or a dicing saw, are prepared. 

[002 1 ] (Process 2) As shown in formation drawing 13 of the conductor layer on the front face of an insulating substrate, a fixed 
spacing is formed in the front face of the aforementioned insulating substrate 20 for two or more conductor layers 2 1 of silver or a 
silver palladium system in parallel in lengthwise by printing, xeransis, and baking like illustration. The end of each conductor 
layer 2 1 is short-circuited by conductor layer 2 1 a formed in longitudinal direction here. 

[0022] (Process 3) As shown in metal plating drawing 14 to the front face of a conductor layer, nickel and copper-alloy plating 
are given to all the front faces of the aforementioned conductor layer 21, nickel and the copper-alloy plating resistor layer 22 are 
formed in them, and the resistor layer of the bilayer of the aforementioned conductor layer 21 , and nickel and a copper-alloy 
plating resistor layer 22 is formed in them. Here, the nickel and copper-alloy plating as the aforementioned metal plating have a 
low resistance temperature coefficient (TCR), and a specific resistance value is from the parvus (sentimental 40-50 microohms) 
as compared with other metallic materials (nickel Lynn etc.). Therefore, a plating thickness is thin, and ends and it is because the 
laser trimming mentioned later becomes easy. There is no place which this point changes with the gestalt of implementation of the 
above 1 st. 

[0023] (Process 4) It corrects to target resistance ( 0.007-0.5o hm) by laser trimming, measuring the product length dimension in 
lengthwise [ of the resistor layer 23 of a bilayer ], as shown in trirnming drawing 1 5 of the resistor layer of a bilayer. Therefore, 
the amount of [ of the bilayer containing the remains 24 (on a drawing, it is illustrating to white) of laser trimming ] resistor layer 
will constitute the low resistor layer of the product of a piece, respectively. 

[0024] (Process 5) As shown in formation drawing 16 of an insulation-protection layer, insulators, such as a resin, are printed in 
longitudinal direction and the insulation-protection layer 25 is formed so that the resistor layer 23 of the bilayer containing the 
aforementioned remains 24 of laser trimming may be covered. And the deposit fraction in which this insulation-protection layer 
25 is not formed forms surface electrode 22a. 

[0025] (Process 6) As shown in the indicator chart 1 7 to an insulation-protection layer top, the mark 26 which displays a property 
etc. by silk printing etc. on the insulation-protection layer 25 in which the aforementioned two layers each resistor layer 23 is 
located is given. 

[0026] (Process 7) A split of a lateral substrate (primary split) 

As shown in drawing 18 , by laser or the dicer, surface electrode 22a and the substrate 20 are carried out disconnection 27, and a 
part for the resistance layer used as surface electrode 22a located in the both sides of the insulation-protection layer 25 is divided 
into division into equal parts. Cylindrical resistance substrate 20a is obtained by this horizontal split. 

[0027] (Process 8) As shown in the cross-sectional view of formation drawing 1 9 of a side face electrode, the side face electrode 
28 is formed in the both-sides side of cylindrical resistance substrate 20a by which the horizontal split was carried out at the 
aforementioned process 7. This side face electrode 28 forms nickel chromium by the spatter. The fraction which serves as the 
aforementioned surface electrode 22a simultaneously with formation of these side faces electrode 28 is also covered by nickel 
chromium layer 28a. If cylindrical resistance substrate 20a manufactured through each aforementioned process is seen with the 
cross section of drawing 19 , on the ceramic substrate 20, it has in the conductor layer 21, and nickel and a copper-alloy plating 
resistor layer 22, and the bilayer resistor layer is formed, and the side face electrode 28 is formed so that the both ends of the front 
face of the nickel and the copper-alloy plating resistor layer 22 except the bottom of the insulating protective coat 25, the side face 
of a bilayer resistor layer, the side face of a substrate 20, and the 
[0028] (Process 9) A split of cylindrical resistance substrate 20a (secondary split) 

As shown in drawing 20 , low resistance-element 20b of the letter of a chip is obtained by making lengthwise the aforementioned 

cylindrical resistance substrate 20a ( drawing 19 ) disconnection 29, and dividing it by laser or the dicer. 

[0029] (Process 10) As shown in plating drawing 21 to a side face electrode, solder plating and nickel plating are performed to 

the front face of the side face electrode 28 of low resistance-element 20b of the letter of a chip one by one with barrel plating, and 

the solder deposit 30 and the nickel-plating layer 3 1 are formed in it. As mentioned above, completed letter [ of a chip ] low 

resistance electronic-parts 20c which is shown in drawing 2 1 through the aforementioned process is manufactured. 

[0030] As shown in drawing 2 1 , letter [ of a chip ] low resistance electronic-parts 20c has and consists of a mark 26 printed on 

the conductor layer 21 formed on the insulating substrate 20 and this insulating substrate 20, the nickel and the co pper-al loy 

plating resistor layer 22 which were formed on this conductor 21 , the insulation-protection layer 25, the side face electrode 28, 

and the insulation-protection layer 25, a solder deposit 30, and a nickel-plating layer 31 . 

[0031] 

[Effect of the invention] As mentioned above, since it considered as the nickel and the copper-all oy plating res istor field formed 
with nickel and copper- alloyj jlating, without making into a baking resistor theresistor layer which constitutes the bilayer scale 
division of the resistor layer of a bilayer according to the low resistance electronic parts and its manufacture technique of this 
invention, the resistance control with low resistance becomes easy by adjustmen t control of a plating thicknes s. Moreover, since 
the low resistance electronic parts manufactured by this invention manufacture technique do not contain components other than 
nickel and copper, for example, a glas^g omponen t etc., in the resistor layer of bilayer scale division, TCR is not influenced by the 
glass component etc. but they have the stable resistance property. 



[Translation done.] 
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